This study examines predictors of a cumulative measure of high-risk births, rather than single risks separately, as in prior research. Using the Early Childhood Longitudinal Study-Birth Cohort survey, we incorporate data from fathers and mothers to assess characteristics associated with births subsequent to a focal child's birth within high-risk circumstances. Components of a highrisk birth include: high-parity, very closely-spaced, or births to unmarried couples, unhappy couples, or couples in high-conflict relationships. Both fathers' and mothers' pregnancy intentions affect whether couples have a subsequent high-risk birth. The odds of a high-risk subsequent birth, relative to no birth and to a low-risk birth, are more than twice as high if only the father intended the birth of the previous child rather than if the child was intended by both the mother and father. High-risk subsequent births are much more likely among couples where the prior child was high risk and where family income was low, and lower where both father and mother had lived with both biological parents. Findings highlight the importance of father data in fertility research.
birth in a marriage or relationship that is either happy or unhappy, and it is either a first-born or later-born child. Research finds that each of these factors predicts a number of negative outcomes. By extension, being born into more than one of these birth circumstances simultaneously (i.e., born to unmarried parents in a high-conflict relationship) would have particularly adverse consequences for child development, family stability, public dependency, and the well-being of fathers and mothers (Forehand, Biggar, & Kotchick, 1998; Logan, Moore, Manlove, Mincieli, & Cottingham, 2007; Moore, Vandivere, & Redd, 2003; Shaw, Winslow, Owens, & Hood, 1997; Simmons, Burgeson, Carlton-Ford, & Blyth, 1987) . Child development research has regularly found that children experiencing multiple risks are less likely to develop well (Garmezy & Rutter, 1983; Rutter, 1985) . Yet, little research has examined cumulative negative birth circumstances. Therefore, in this paper, we aggregate birth characteristics to create a measure of cumulative birth risks. We posit that nonmarital, closely-spaced, highparity births in poor quality or high-conflict relationships are of substantially greater concern for children, adults, and for taxpayers than the occurrence of any one of these alone. Accordingly, studying the predictors of cumulative birth risk has both scientific and policy relevance.
Previous research has also tended to focus on first births. While first births represent an important life transition (LaRossa & Sinha, 2006) , subsequent births also represent an important component of family building. This study investigates father, mother, and couple-level predictors of the cumulative risk status of subsequent births. Specifically, we use data from the Early Childhood Longitudinal Study-Birth Cohort (ECLS-B) to develop and analyze an innovative measure of couple's cumulative birth risk to assess what factors are associated with whether a recent cohort of parents has subsequent high-risk births, with a particular focus on father factors. Using this dataset, and studying factors associated with the cumulative risk status specifically of "subsequent" births (i.e., births following that of the "focal" child who was the ECLS-B's primary interest), has three advantages. Data about father and mother characteristics associated with risky births are collected prior to the birth whose risk status is being predicted. The data about father characteristics are collected directly from the father, rather than mothers' reports. Finally, the risk status of the prior (the ECLS-B focal child's) birth can be controlled.
Background
Each of the five components of our subsequent risky birth index-being unmarried, high parity, close spacing, relationship conflict, and relationship unhappinesshas been found, individually, to have negative implications for children although effects may vary somewhat by context and outcome. Research generally shows that children of unmarried couples are more likely than children of married couples to grow up poor, have socioemotional and academic problems, and engage in risky sexual behaviors (McLanahan & Sandefur, 1994; Seltzer, 2000; Wu & Wolfe, 2001) . Resource dilution theory (Blake, 1981 (Blake, , 1989 suggests that high-parity and closely-spaced births are dis-advantageous because parents' material resources and time must be divided across children (and often across households, if the children have different mothers) (Bianchi, 2000; Downey, 2001; Monte, 2007) , and may interfere with the quantity and quality of parent-child interactions (Furstenberg & King, 1999; Mincy, 2001) . Lastly, parental conflict (Harold & Conger, 1997; Jekielek, 1998) and unhappy relationships (Hair, McPhee, Moore, & Vandivere, 2005 ) are associated with poorer child outcomes as well as with a greater likelihood of union dissolution (Demaris, 2000) which, in turn, has a host of negative consequences for child well-being (Amato, 2000) .
These characteristics have been linked to each of the individual components in a variety of contexts. For example, racial and ethnic minorities and younger parents are more likely to have closely-spaced subsequent births (Gillmore, Lewis, Lohr, Spencer, & White, 1997; Zhu, Rolfs, Nangle, & Horan, 1999) , nonmarital births (Bumpass & Lu, 2000; Hamilton, Martin, & Ventura, 2006) , and births within fragile relationships (Fragile Families Research Brief, 2002) ; moreover, Hispanic families have a greater likelihood of a larger family size (Giachello, 1994; Marin, 1989) . Likewise, older parents are more likely to experience a higher parity birth given that the likelihood of already having had one or more children increases with age (Martinez, Chandra, Abma, Jones, & Mosher, 2006) . Also, lower levels of income and education are generally associated with greater chances of nonmarital childbearing (Upchurch, Lillard, & Panis, 2002) , closely-spaced subsequent childbearing (Kalmuss & Namerow, 1994; Manlove, Mariner, & Papillo, 2000) , and higher parity (Forste, 2002) . Family structure matters, too, as males and females who grow up in single-parent families tend to initiate childbearing at an early age and, therefore, are at greater risk of higher-parity births (McLanahan & Sandefur, 1994) . In contrast, higher levels of father involvement with an existing child are linked to better quality marital relationships (Blair, Wenk, & Hardesty, 1994) ; thus, we expect father involvement to be associated with reduced chances of having a birth in a high-conflict or unhappy relationship.
Finally, the fertility intentions of both partners influence actual achieved fertility (Thomson, 1997) . Couples who have an unintended birth also experience diminished relationship quality and greater relationship turbulence (Brown & Eisenberg, 1995) , suggesting that having one unintended child may increase the risk that subsequent children are born into a poor quality relationship. However, until recently, minimal research has distinguished between mother and father reports of intentions.
Because both fathers' and mothers' individual and family background characteristics, as well as their past pregnancy intentions with regard to the focal child, have been linked with the individual components of the cumulative risky birth index in previous research, we hypothesize that these factors will be associated with the odds of a subsequent high-risk birth. In particular, we hypothesize that father characteristics, neglected in past research, will be linked with high-risk births.
Data and Sample
We used data from the 9-and 24-month surveys of the Early Childhood Longitudinal Study-Birth Cohort (ECLS-B), a nationally-representative study of 10,700 chil-dren born in the U.S. in 2001 (Nord, Edwards, Andreassen, Green, & Wallner-Allen, 2006) . Data were collected when focal children were approximately 9 months old and 24 months old, and included both mother and father interviews. To create a file with one child per family, we randomly dropped one twin from each twin-pair included in the data file, for an initial sample of 9,900. Because our dependent variable is available only for co-residential couples, we began with a sample of 6,550 cases where the biological mother and biological father resided in the focal child's household at both 9 and 24 months. Finally, because we used both mother-and father-reported information for our dependent variable, we had to exclude 2,400 cases with a missing residential father survey, for a final sample of 4,150 co-residential couples with both mother and father information available. We examined sociodemographic differences between fathers who remained in our sample and those who were dropped because they did not complete a resident father survey, and those who remain in our sample are, on average, a more advantaged group. Therefore, we expect that our study underestimates the proportion of risky subsequent births.
Measures
Dependent variable. The dependent variable is a three-category measure of whether a couple had no subsequent birth between 9 and 24 months, a "low-risk" subsequent birth, or a "high-risk" subsequent birth. A low-risk birth was defined as having none or only one of the five risk factors at 24 months, whereas a high-risk birth had at least two of these risk factors: 1) it was a nonmarital birth; 2) it occurred within a high-conflict relationship; 3) it occurred within an unhappy relationship; 4) it was a high-parity birth (4 th child or higher); or 5) it was a closely-spaced birth (defined as less than 12 months after the focal child's birth because the data only provide the age of subsequent children in years, not in months, and thus we had to use a very conservative measure). Risk factors were weighted equally in the absence of evidence regarding how to differentially weight them and following the guidance of an empirical investigation of this issue that found equal weighting was the most efficient strategy (Haggerty & Land, 2007) . A high-conflict relationship was one in which either parent reported that the couple argued often about one of two key issues (drinking or other men/women) or argued often about at least two of eight other issues at the 24-month survey, including chores and responsibilities, their children, money, not showing love and affection, sex, religion, leisure time, and in-laws. An unhappy relationship was one in which either parent reported that their relationship with their spouse/partner was anything other than "very happy" at the 24-month survey. Given our key interest in fathers, the parity component of the dependent variable is based primarily on the father report of his parity; for a limited number of cases, mothers' reports were used where father reports were missing.
Independent variables. We included mother, father, child and family characteristics, measured at the 9-month survey. For both mothers and fathers, we measured age at the birth of the focal child, race/ethnicity (comparing non-Hispanic white with other racial/ethnic groups), and education (ranging from 1 = 8 th grade or below to 9 = doctorate/professional degree). For fathers only, a scale of father involvement was included to assess their engagement with the focal child using 13 items such as the frequency with which fathers ran errands, read books, told stories, and sang songs with their children in a typical week, how often fathers played "peek-a-boo" or held the child and the frequency with which fathers talked about their child to friends and family or carried pictures of their child. Items were standardized around a mean of 0 and a standard deviation of 1 and summed so that the final father involvement scale ranged from -14 to 5. Higher values demonstrate greater involvement, and we expect that highly engaged fathers would seek to avoid a subsequent high-risk birth.
We included a measure of parents' pregnancy intentions regarding the focal child. A measure of the intendedness of the subsequent child was not available but the benefit of this is that it positions pregnancy intentions as a prospective measure that can be used to predict the cumulative risk status of subsequent births. In models that included only mothers' characteristics, we used a dichotomous measure of whether the mother reported the focal child was unintended to indicate whether the birth resulted from a pregnancy that was mistimed (too soon) or unwanted versus a birth from an intended pregnancy. In models including both mother and father characteristics, we instead used a four-category measure of mother/father agreement on childbearing intentions. Births were classified as (1) intended by both parents, (2) intended by the mother only, (3) intended by the father only, or (4) unintended by both parents.
Controls for focal child characteristics included gender, whether he/she had a disability, and the number of months between the 9-and 24-month interviews. Familylevel controls included gross household income (ranging from 1 = less than $5,000 to 13 = over $200,000 per year) and a dichotomous variable measuring whether both the mother and the father had lived with two biological parents until age 16. In models that include only mother characteristics, family structure is measured for the mother only. Finally, we included an index of "time 1 birth risk factors" to control for the cumulative risk of the focal child's birth (rather than the subsequent child's birth) and assigned one point for each of the following birth risk factors: 1) nonmarital birth, 2) occurred within a high-conflict relationship, 3) occurred within an unhappy relationship, or 4) was a high-parity birth for the father.
Analytic Methods
We used multinomial logistic regression to examine which maternal, paternal, child and family characteristics predict a subsequent birth. The first set of columns shows the odds of a high-risk subsequent birth versus no subsequent birth (reference category), controlling for the third category of low-risk birth. The second set of columns presents the odds of a high-risk birth versus a low-risk birth (reference category), controlling for no subsequent birth. We chose our comparisons to reflect the conceptual distinction between not having a birth at all versus having a high risk birth, as well as the distinc-tion between having a high-risk and a low-risk birth (for those who have any birth). Multinomial logits allow us to look at all comparisons simultaneously and do not require that we lump together distinct behaviors (i.e., no birth, high-risk birth, and lowrisk birth).
Three models were estimated: 1) includes only focal child and mother characteristics; 2) adds father and family characteristics; and 3) incorporates the time 1 risk index. Mother's family structure and pregnancy intentions were combined with father reports of these measures in models 2 and 3 to create couple-level measures, yielding more parsimonious models. All analyses were weighted and controlled for sampling design using Stata (StataCorp, 2005) .
Results
Dependent variable. Table 1 shows the distribution of our dependent variable and of each component of the cumulative birth risk measure. Thirteen percent of our sample had a subsequent birth between 9 and 24 months. Of those who had a subsequent birth, 77% had a low-risk birth (of these, 58% had no risks and 42% had only one risk) and 23% had a high-risk birth. Among couples who had a high-risk subsequent birth, 10% had it within a nonmarital relationship; 21% and 32% did so within a high-conflict or unhappy relationship, respectively; 20% had a high-parity subsequent birth; and 1% had a closely-spaced subsequent birth.
96 MOORE ET AL. Multivariate results. Table 2 presents the results of multinomial logistic regression models predicting a high-risk subsequent birth. Models 1a and 2a show that higher maternal education is associated with reduced odds of a high-risk subsequent birth compared with the reference category of no birth and compared with the reference category of a low-risk subsequent birth. Mothers who reported the focal child was unintended are substantially more likely to have a high-risk subsequent birth compared with no birth or a low-risk birth.
Father and family characteristics were added to models 1b and 2b. Of key interest are the findings about couple agreement on pregnancy intendedness. The odds of a high-risk subsequent birth, relative to no birth and to a low-risk birth, are more than 2.5 times higher if only the father intended the birth of the focal child rather than if the child was intended by both the mother and father. Similarly, when the focal child's birth was unintended by both parents (versus both agreeing it was intended), the odds of a high-risk subsequent birth compared with a low-risk subsequent birth almost triple. Also, the odds of a high-risk birth compared with a low risk-birth are greater if the focal child was intended by the mother and not the father. Overall, although not all of the associations reach statistical significance, the odds of a subsequent high-risk birth are greater when one or both parents report the focal child's birth was unintended.
Other factors associated with lower odds of a high-risk subsequent birth, compared with no birth or a low-risk birth, include higher family income and mother and father living with their biological parents until age 16. With the addition of these variables, the odds ratio for maternal education becomes non-significant. Models 1c and 2c control for time 1 risk factors. In each model, a higher score on the risk index for the focal child is associated with greater odds of a high-risk subsequent birth. The addition of this variable reduces the statistical significance of several variables in model b, particularly intendedness, reflecting that unintended focal child births were also more likely to be high risk. Subsidiary analyses indicated that two specific components of the focal child risk index, unhappy relationship and/or high-conflict relationships at Time 1, led to the attenuation of the unintended finding. This suggests that unintended focal child births were more likely to occur within unhappy or high-conflict relationships. Also, in both models, the association between parents' family structure and a high-risk birth becomes only marginally significant.
Discussion
We have developed and analyzed an exploratory cumulative measure that assesses the joint occurrence of a number of risky birth circumstances. This work builds on a large number of studies that have examined negative birth circumstances individually (Logan et al., 2007) . However, examining multiple risks concurrently is a more accurate reflection of real-life circumstances than examining risks one at a time.
Having acknowledged the importance of examining risks jointly, we must also acknowledge that our ability to assess multiple risk births is undermined by data limitations. For example, it is not possible to identify with certainty whether non-resident fathers in the ECLS-B have had a subsequent birth. Therefore, we have examined residential couples only. We found only two percent of parents in our sample had a subsequent high-risk birth, but almost one-quarter of all subsequent births that occurred within 24 months were considered high-risk.
As hypothesized, we found that maternal and family characteristics were associated with the odds of a high-risk birth. Higher maternal education was associated with reduced odds of a high-risk birth, supporting other research (Manlove et al., 2000; Upchurch et al., 2002) . However, family income explains the protective effect of higher maternal education, reinforcing the connection between lower socioeconomic status and high-risk births (Forste, 2002) .
Initial models (a) include only mothers' reports of intendedness and indicate that mothers who did not intend to have the focal child have greater odds of having a highrisk subsequent birth. Importantly, analyses combining maternal and paternal pregnancy intentions suggest that father intentions also influence the odds of a high-risk birth. When the focal child was unintended by either or both of the parents, the odds of a high-risk versus low-risk subsequent birth are higher. However, these findings are attenuated after controlling for subsequent relationship conflict and happiness, supporting other research linking fertility intentions to relationship dynamics (The National Campaign to Prevent Teen and Unplanned Pregnancy, 2008). Also, when the focal child's birth was intended by the father but not the mother, the odds of a subsequent high-risk birth are higher than the probability of no subsequent birth, though this finding becomes marginal when the time one risk index is included. These findings underscore the importance of joint planning for children because results suggest that when both members of the couple agree the child is intended subsequent risky births are less likely to occur. If we had not included data on fathers, we would have missed identifying the important contribution that father pregnancy intentions make to the circumstances of future childbearing; thus, this finding highlights the importance of father data in research on fertility.
Furthermore, when the focal child was born within high-risk circumstances, the odds of a subsequent high-risk birth almost double compared with no birth and more than triple compared with a subsequent low-risk birth. These analyses document an ongoing pattern of risk, whereby couples who already have a high-risk baby face a substantially greater probability of a subsequent high-risk birth. Most pregnancy prevention programs are focused on preventing a birth to very young teens (Kirby, 2001 ); however, these findings indicate the importance of making programs and family planning services available to couples who already have children (especially if those births were characterized by risky circumstances), so that they can prevent additional highrisk births.
Overall, our findings illustrate the importance of considering the circumstances of previous births, especially parents' pregnancy intentions, when assessing a couple's chances of having subsequent births characterized by risky circumstances. In particular, the significance of fathers' pregnancy intentions in predicting high-risk subsequent births suggests that fathers should be involved in reproductive health care and deci-sions. It also indicates the value of collecting data about men's fertility preferences and behaviors and the importance of assessing these preferences as well as those of women.
